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(57) [g^] 

^wr-s ■>T> '1' > i' . RD^ii^i^j: < i ^iiffloe a^tJi 

ifi^n^no. 8V(vs SCE) J:»3fe^-C«>-5C: 
> ^ h iBlS:J^;S> fe J; O'^-O ^ -te y h ^rfflt^ 



1 

A^^n^no. 8v(vs scE) <fc«9fes-c^>sc 

in^m 3 ] nJ^m l tClBtS© > ^ -t l- ?:fflt*T 
[0 0 0 1 ] 

[0 00 2] 20 

[0003} -r^i^e^^i-;, h§B«i:j?;S(?:w. amwfc^ 30 
?s?:?R^ ? -a- ^ n > 7- * T X i ia^«#Rlt-^ic 

[0 00 4 ] CCD<t ^>itc-<>i'>'x V HBJSffl-f'>i7JC 
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[0 0 0 5 ] Se^cfc v-(z>:5?^r4<t UTW> :^ v V V 
i^£Ty^f4t b-C. ^mW- 1 1 -2 0 9 6 7 3-^. 

03 0 2 0 6 6 o^mcmn^■stlfcmnti^^^inr^,^?> 
■^fcm^:[i!)mm2 000-22064 Qicpa^ns^hxi^ 

:i-V>U^(Dm<tit:^'7.<,cnt^mm±Mif>x:={^+^ 

X$,^o 

[0 00 6} s:/c. iyrymF[toxi,t. y^u^r^ 
JJSBfflKf ijffl Siitri^^^^Pv'T^ >^^f4« .C.I. 

Direct Blue 8 6. |nI8 7. m 19 9tCf^^?n, 

«E> -5) C i I ;^ ^ :t V bt4:«7 X 

10 3 4 8 4-^. #13^4-3 9 3 6 5-^. #g§2 0 0 
0-30 3 0 0 9^mi)^mff:^inX\.^^i)K t.^T4l*)^ 

^;>lSI*n-Cl^/t. Acid Blue9(C{-^a$n^ 

[ 0 0 0 7 } -^iO-^l^iL'-rtt. Direct Ye 
now 8 6. 1^12 0 iCiKmsn^J:^rj:TV-<> 
■\z>JkP(m, ^-Sl^WAcid Yellav 1 7©J;^^tf^ 

'mhtix\.>i>mnx'[t.. +-/7d?p>^f4©<J;'5icfe 
> 42 >3g{ jg^-ctt & s siSiffJ©^ ^^n*5iE(, » 

[0 00 8 ] .ll^3f4«:ot,iT(i. y-Y -^v vi? 2 
y^j: i' . ;^ T V^i » « h U ;^ T v^^?4*!!f^afi«J'r * 

*5/j:t,i©A5JIi:^CT'*-5)c. —-fi. tf-Tt^lyy'^y y i>t,cR 

m.^rii>m.m>^m^tix^^^.m?^w-3 -2 1037 



3 -'1 3 4 0 7 S^^mat. <S#SSt4. ^'fT'jUi^x 
-5.. 

[0 00 9] b*>t« t)--^<>^v V -^^^m^i^^ic 

9 8 ^^Zf<^mW- 1 0- 1 20 9 5 8 #&^$R(C W;^; - lO 
^t5(M*^iBig3nri,^^„ #^¥10-1 1 

9 5 9 4 1 ^^miat±m<D^m^'mt>-^^iy:f'7 v ^ 

[0010] eff31ttCc«nMo^^^c7JU;^77-iij^|a 

( 1 ) 3MfeRO'll®S*feStiJ*5«nfc®i|Xim4^^-^ 
Ci 

( 2 ) jKi^'&mmm^^r^ a Mfe3^o*n<D-s«fesij 

(D*3g^Cffi;5>-^t)-& 30 

(3) 3 m&Rum<D&mnm^i-mi mmm^mr^ c 

(4) 3m^uM.<o^mnmifi^msi±.-v^mm^^k^ 

[0 0 1 1 ] L*iL^f*^6. s^tt. !^tcB^^-f'>e^e;j 

* h enWr;^ t Rflgi i -7 T (, ^ ^ ;i- y > y^j: i CDffiJ^ b 

( 4 ) <D cfc ^ . ^m&nmmm.i'^m i>c jz i>mm^±<Dm 

[0012} 

<b-rs. Bn%. 3(!:|%B^«. 1 ) a-izo^fe^jtcifcii©. so 
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[0013] 

[0014] ^tc. feW^t4^1a«>-53l,iCB^^ffll,^6n 

[ooi5]<i> {prj:< t^imo:>^ :cu-mm^ 
E.^mim.m^^m-r ^y'^v-f^y-ip ^m-n > ^ 

{bfl{4;i>s-en-eno. 8V(vs SCE>J:>9fcaT' 
<2> BUiB-7-fe'>df^f4*5Tfe-« (M- I ) T-a 

§ n2.^f4-c^> s c i <Sr#i!( i -r sff *ii 1 tciet!^© 

[0016] 
Utl ] 

-ffi^ ( M - I ) 

A— N=N-\ 

>-N 
G 

[0017] -flft^ (M- 1 ) tf. A«5M«3SJS-:^T 



i « 

5 

>iS^, Jii£6ige»> JSmiss. t-ry*. * 

^Jl/^. 7ty}Vm. tFn^->S. rJl/=> + i^«, T 

1SSiS>^^l"J->-''l'TS - HPS. T;l'+>'l'^ 

< 3 > wiet^T >^sf4*5TiB— Jlfi^ ( c - II) -es 5 

[0018] 

-«9;^ (C-II) 




[0019} -^5^ (C-II) iC*3t,^-C. X„. Xw. 

x„fc<tc/x,4»-en-en?4Sz:ccap3i>so. 4 oji:i±<D 
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Xa4. fcJ;C^*Yxi~Y,^Og^»l^?:*-r, a„~aa4 
«-?-n^n3fci(C0~4®Sg^^aL. b,,~b,,W-?- 

Xii, Xi}» Xi3, Xns Yii , Yi J . Yi3, Yi4 

10 < 4 > BufE-r -^*4©l?-fb«{4*^ 0 . 8 V ( V s 

SCE) cto ^>M-r'*sc<b^#mi-rsfS^^i«: 

<5> ii>!i< i<bv-fe'>^''^>i'ie^r>l'>i7©S 

<6> ±ia< 1 >*^6<5><Di,^-rn*Hciai!c<D-i'> 

<7> ±iB< 1 >:t>^e>< 5 >c7>C^-rtT,*>(Cffii!5<D-<> 
i7 -fe h ^rffii^r > h :^^{c J: D iij{^?fjj?£-r 

<8> ±iB< 1 >*>P><5><Dl>-rn*i«:fB4!5<D'f> 
[0 02 0 ] 

[-Y>^']2|s:^BJ©'r >^'-c«. M-fbfi{4*^0. 8v(v 
S SCE) J;l0 4>S-C3bSv-l2>:Jr^f4Sil>*i^T>^ 
*4 (JWT. :$:|%Bj©$fe|5f<i::^-rSC<i:*s*^) ^iffll^e 
30 ®fbSi4t3:|l-C*.Sai»^L<. K^bm^iJt'S 

1. 0v(vs SCE) J;!9^:RT-$>^4>cD>05<t»3Jf 
SL<> 1. IV (vs SCE) cfcO t>*r^.4«>o 
*s$6tCj!f$L<. 1. 15v(vs SCE) J:»3a 
-CA-S&<Z>*s$^tCj?*L< > 1. 2v(vs SC 
E) <J:'9gT-*^fe©*5^'bJ?* bl^. 
[002 1 ] ^{b«{4®fiili. i^f4*^'=>SS-^<DS-?© 

An«. gjib$fitc< t^c<b<&at)-r. -fb-^i^o^ijii 
40 <DM^$-r«, mT-*?H4»^®A-r-5c<!:tCcfcD^^b^ 
J: D s i 0 . a^«-^tta*^A-r C i ic J; o 

SHbmiattJ:0^i^c€>. 

[0 02 2 ] m{t«f4(Dfil«. TfB(C|$Kfi-rS*5, -fb-^ 

-5 HOMO(Di:?.;l'=¥'- U'<Jl'i3fi<Kfi«)*C— IfeTS <!: 
[0 02 3 ] |gBJ^^«»feilj{t,©3}- v'>S^t4Cc-:)l,^ 
50 t;i-V>g^1±<!:©HiCtiM!6J*i9. ffi?^blH4(Dfii*s^ 



7 

fp?!7oy*ng® (SCE) K.MV'r:j:0^-v$}?,ib^m 

[0024] «felij^<D:^-y>S^'t4*^^BSn?)SS 

#•2.. ■T'tctoi^. #fei^JJ<DHOMOi:^-V^>*'>^(DLU 
M o i cDJSiSic J: 0 «fe^iJ*5K'( b 5 nr. 

[0025} mtm^(Dm. (eox) 

elahayS "New Instrumental Methods 1n Electrochemi 

stry" (1954^ Interscience Publishers) -^^A. B 
ardte^ "Electrochemical Methods" (1980^ John W 
iley & Sons) > ®ll||BSite# '"^mtmmmi." (1984 

[0 02 6] mitm{iL(Dm'm<c-r>\.^xM.wmi^Wimr 

^f4^ixi 0-''~lx lO-'mo 1 • dm-'mUh 
13^ (Omi t^^'p-mmmc d; il^ 4> © ?r ® ^ C i *5 

[0 02 7] m.\tm&.(D\mt. wm^^^m^m^<D 
mmKu trnm-v. ^ i o 5 >>ud<;i' vm^mLt^ c 

[0 02 8] :$:#|BJ{c*5W -S^^lb^^iW. 0 . 1 m o 1 
1 X 1 O-'m o 1 • dm-') r-. 

iurscE (is^n:^7P^-'i/m'S) , i'^m%t\^x^'^ 
[0 02 9] :ifnmc^m-ri>mm. ±.t^<jmitmitL 

[00 3 0] *^B^-C«. 5}?m^^^J-C*4:tV^>i©S 
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[ 0 0 3 1 ] h CDgJ^»)£^ P ffitC-:><.^T^T 

10 5^L. P. Eamme t HCj^'OUm^tltcmmWl-^ 

0"R(*. J. A. DeaniB, TLange' 
s Handbook of ChemistryjH 
\2SR. 1 9 7 9^ (Mc Graw-Hill)^ 
r-fb^CD^^J ifflj. 1 2 2#. 9 6~ 1 0 3H. 1 9 
7 9^ iCl¥UU. 

[0 0 3 2 ] ±iag^»©fte, -mcm^mi^&<Dmi^^ 

[ 0 0 3 3 ] SSoT . *^?«T-ffll,>-5^4»l6feHJ&S^ 

e>n-5. ^IS«J-^7^n?S«. i^^b^^JESXii'-^T^aJSi 
40 «, ^MT-»4gi'fb$nri^T'fcJ:i,i„ S/c. 5J£S 

^Sn-S, ±iB©^ Li.^*>©(3:5^Tv^-;HS, -i' 
V?-TV-JH^, f-S'V-JUJS, g^Ti^T^Z-JH^. f 

U<». -f V9^TV-->l'IS, b-'7^/-Jl'iS. 1, 2, 4 
-^^Tt^TV^-^uaS. 1, 3. 4 -^Ti^7V^-;l/3®, 

[0 03 4 ] W*bl»m^^®i?l'tt©SJft»iOr«, ^> 
50 ^ ^> h© cx p fil*JO . 4 JLi(±©S^S*SW* b < . $ 6 



T 



4% 

(6) 

9 

0. 70|J^±*SS^>J?* blK cr p *i0.40W±<Dm-7-!»? 114 
il©*i*^{C-ol^r{j/Sgi6<D. J. A. D e a n^. 

TLange' s Handbook ofChemi 
s t r yj mi 2il5. 1 9 7 9^ (Mc Graw-H 

i 1 1 ) ^ r-ffc^OMi^J mi 1 2 2#. 9 6-10 
3H. 1 9 7 9^ <Dfe®?:W-2>**sai3l5 10 

•5. 

[003 5] v-fe'>:^SD^-{xn-^*4i L/Tfflti-2>C 

( I ) -cm:^n^<h(D-c;ki>. 

-flS^ ( 1 ) 

He t(A)-N = N-He t(B) 

—m.^ < I ) Ktel^r. H e t ( A) RilKH e t (B) 

Het (A)J^O'Het ( B) -C^<7?n-S:^m'F0-^7^ 

[0 03 6 ] ±fB^if4*5*?g14§i!f4T*-2>«^{Ctt. g 

[0037] Het (A) R^'H e t (B) T'«t??tl 

JtT-^)?).. *4>$taL<«f-7V'-JH^. 1. 2. 4- 
g^T i>T V -JUS. f ij t> >ii-c&-&. 
[0 03 8 ] H e t (A) SO^H e t (B) 
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t>}l^^<^iy)Um. 7)Vzi^iym. 7')-)\^t=^iy 

'>:^»jU5ifxjbS, *J^''^**'r;l/a. T'J-Jl'Riyf-^-T'a 

7 -/ — JUS. ^::^y -1 ^Ji^^^^uM. :^jV7 z 

i^UJl'»75i5Caji L/TW6n-S. cfT'^b^^P-JT-'^ 
^•f-P3SS. i^T^S. -hPS. AJV^^iyJl' 

ttS:^>sj!f * t < , iftfc cr p 3!>5o.4oJM±<DS}^SA55f $ 
ap3&5o.40W±©a^SiUr«. i^T-'S. -h 
pS. ^Jl/^+i-'Jl'^. JUa. TJU^^^WS 

^J^jr-JUS. T5>JUS, TV-Jl':t + i^:^'Jl'5j<-;L'S. T 
T;l'+;l'S ( h y-'^P-^^-JUS, 7Jl':tPTJl/'^Jl' 

TU— Jl':^'Jl'5i< — JUT 5 >':'^Jl'!j^^Jl/S. TJU^^JU 

g}^Sl5l±305$£^T^C<!:-e. -^xPJSiffi^i^^ff^ijS 

[0 03 9 ] »^6l^-7H2>irS^I4iLTii. -J|g^ 
(M - I ) T'«$n-5^©-C$).2>.— fiS^ (M- 1 ) 
4>. A«5M^Sg?Si>TV^^^A-NH,©^S^a 
-To B'toctiyfB'«&^-CR"=*jJ:iyf-CR' 



C7) 



tcTk^ji^^. fliWj^s, ^^mm. mmmm. tv-ju 
[0 04 0 1 G. R'*ji;£>'R'tt-s^?ts:fc. ^mm 

ji/ft. y'^;^7T*-f JUS. xju^a. ^/cttlg^iS?'^^ 
R\ tfcWR' iR'*SifS-^bT5*/£:W6M3Eg^:ffJRR 
[0 0 4 1 ] (M- I ) K:4d(,^T. A13:5MS* 

> V ^ T V- juif s*:^>^-c * ^,mMmm 

(a) ( f ) r^$n5f^V-;U]S. -fs^^v- 
[0042} 

[^b3} 



10 



20 



30 



40 
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(«) 



(b) 



(c) 



(e) 



»12 



N 



Air 



(d) 



(f) 



N-N 



15 



,1» 



) R 



50 



[0 043 ] ±iB-M^ (a) ( f ) icfcl^-C. R 
'*56R'°«G. R\ R'-ClFiBJU/cgJ^ailDDg^ 
a^*-to -m.^ (a) 5&>^ ( f ) JlF*Ll><D 

(a) . (b) vm.^t\i>\^^^/~)\ym. -Yv 

[ 0 0.4 4 ] — ISSS (M- I ) tCfcl^-T. B'*J<tO'B' 
«-&-*-CR" = *5j:0'-CR' =*^T*\ ftStHits 

■rn7t)i-:^7&s^^/l^^, fte^*5-cR'=x»-CR" = 

%*T*5, §/7-CR' = . -CR' = ^aT*><D*5J;0 

[0045] R\ R'»§^t4fi«:7K^MT-. fl§J!S®« 

^#]^S> Ti>;l'«> TJU3 4^->:^-'U^ 

mmm. i^^mm. mm^m. tv-jus. tji-+jux» 
u<W7k^i^^^. mmmm. riy}m, tjw 

[0 046 ] G. R\ *5j;0*R'tt^^i|4AlL/r, tK^ 
J^,^, ^^Dy>i^.^. Ilill^SiS. 
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[0 04 7 ] G-C^^^a-Sa^St Ur»*^^. ^^ 10 

ay>M^^, JIIM]^«. ^#]^». t Kn+i^». T;b 

^^py>JlqF■. TJU+Jl-K. tKn=^^*^a, TJl'3 

[0 0 4 8 ] R\ R'tr^$iT,.5STt Ll,igJ^»«, * 

' i R' *5i^^ 0 r 5 S /c» 6 MJl^JFM ^bmc^, 
[0 04 9] A, R\ R'. R\ R'. G-r^$n.2)# 30 

IBG, R\ R'-C^W7tg^S>&*Cf ■i,*:<)^'-C#^. 
[0 0 5 0] *#6Bj<D^^*37j<^tt^i^4T-*-2,ia-^K 

A. R\ R\ R', R\ G±oi^-rn*^©fegK 

[0 0 5 ]] *HJ$[D«{c^dt>T. fllliSi^S^T-'U+Jb 
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<Dj^^J!^^^l^«l~2 0rfe^Ci;55|ffSL/<, 1-1 

xg^;!/, -T v 7'd fjl/, 

A-7.}\/ii^-:f=j-)\^. i/e7p-^=^^*>;i/S. '^>t>>'i'S. 2 

[0 05 2 ] 2^B^ifflSK:tei,!.t:. 7?*;^a»T y -Ji/S 
so*s^Ty-ju«*:sii*-r€>. Ty-jva«. 

Ui>c ^«J^a©i^^M^i5[tt6~2 0r'$>-SCi 

o - i7pc3:7 ^ j:.;b35^c>'m- ( 3 -;:^;l'ih>'"P b'^b 
[0 05 3 ] «^3^atc«, S^a^WfS^g^JtSS: 

i»»»5MX.«6M3Ei©a^^»*5iit* bi^ mi^m^ 
y— jby^ji/Th^ji/ST T->Ji'S. T'>Ji/T5>'^, 

y 2 - > v^:t =^^1?- y Ji'Ssof 2 - 37 y 

[0 05 4] r)^^}VMfr y -;L'7>;l'^^^;l/»Jctt. 

g^»*wr^T;i-=^^ju;Ro'T y-jup^ji'*-=^ji'», is 

[0055] t;u=¥;1'Rc/t y ^ 

«, M^^^M-t i>7 )i''Bl.X>7 y ^Jl/ 

[0 0 5 6 ] TU)vmc\,t. S^tt^Wr€.T>';l/«R 
J^H^I^Ai 1 ~2 0©Ti^;l'2*3J?S Ol\ fifS 

[0 05 7 ] >'^py>ll^i b-cts:. 7 -^mw.^. ikm 
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[ 0 0 5 8 ] T 5 y atctt. T)^^)^m. T -^usx 

[ 0 0 5 9 } T 'J -;l'T 5 ^»{C». ^«**-r -5 T 
V -;i'T 5 y»St>*Mg^®T -J -JUT s y STis^sn 

2 0 ©T U -Jl/T 5 * L/ti. B«iBS^»CD{?!l<i: 

[006 0] ^^iST 5 ^m^cu. mm^^-t i>mm 

IHia^if T 5 y S t L 2-20 fS<DlS*ii 

[0 0 6 1 ] T^L-=i^^->»(C». gJ^S?:Wr'5T;l'=i 

i^SSO* 3 - * ^u^^ a 7f! * ti -5 „ 

[0 0 6 2 } T ';-Jl^:^-^i^a{C«, g^s<&wr-5>T 

[ 0 0 6 3 ) -> LT«. mmi^.'^m^i 

~2 0 ofliMj^s. ^^in^Ti^afftb/ci^ }i^t=¥z^m 

[0 064 ] ^^^s:t+i^Sicw. gj^s^wr -S^^ 

JUS. TJUa^^^i^S. SO'-i':t>14|g7kt4S*5^*n 

■S. B5iBifiSJl:t+i^»©WC«. 3 -f'Ji;^JU^=^^ix 
3-5^xiJl/3j-=*^i^S*Jg$ti5. 
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[0065] TJl'=i=*^i^*Jl'5^'-^l':i-+i^*tCW. 

Wr T JU =3 + e> ;U * - 2h + i>SS 0*Mg3^© 

^'^t)}\y^^~)it^i^mt Lx\t. ^mm^m^ 2 ~ 2 

0©r>'l'=i + S^*-'V'J<"^Jl':^-4i^**S»* mflBT 
[0066] T ';-;V2|-+->;«7;l'5KiJL'3f-^>'a{CW. 

^i^^=-iS[*S7 ~2 0 ©T V-;l/3h + i'*Jl/7K^Jl/:i- + 
[0 06 7 ] Ti'Jl'T S ^aCC»> gJ^S^Wr -STi^ 

;i/T 5 ^S5iafMg«s«©T->;i'T 5 ^a*5-^*n^„ 

BUiaT->Jl'T5 -/Si LT«. i^Sjm^lJ*^ 2 - 2 0© 

[0 06 8 ] r> h"atc«. gJ^a^rWt-^'i' U-C K 
i Ur«, 1 ~2 0 ©-^ U-r KSA^jf $ b 

^sn-^*. BuiB'?^'!' Ka©^jtc«, s-^^-ju-^Ju-Y 

30 KS> 3. 3-i^y9^;l":7U'(' K«RO*3-7*:^Jl/'i7 

[0 0 6 9 ] :^ T JUT 5 ^micit. si^m^m 

S7&3$$n^„ H«riB:^jU7T^-i'jUTS yS©1?nc». 
[0070] T;u=i=^=->*Ji'7l^-;i'T 5 ymn\t. 

+i^;<7Jl/.-i<-^JbT 5 y »i UT«. mMM.=^W 2-2 
0©TJl/=i^^>'*Jl/5K-Jl'T5 ySj&ljHFS UtJ. mrlBg 

[007 1 ] r)\^^)\^'BiXJ7 -Jl';^;i/*^Jl/T 5 vS 

50 w> jgt^M-^tfeAs 1 ~ 2 0 ©;^ J^;^xJ^T 5 $ 
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[007 2} gJ^a^^-r^.^^'L' 

*;i"'-f*-Y;i'S*i^*ti-S„ 10 
[0 0 7 3 ] ;^;i':7T*w'Ji/«{c«, S^S^WT^x 

[0 0 7 4 } T-'i'=i=^->;^?-«i'5l<'^;ua^c«. msks^^ 
Ur«. ;pe»/f,-7-^*5 2~2 0©T-'^=l4^i^:^7-'^*■^^^ 20 

[007 5 } Ti^;L'*=^^ mkm^mr^Tiy 

;i.:t+e>»3t)5SfSH.\ B>iiBg^«oDWc«, 
[0 0 7 6] *Jw^'*-1';^3^=^^>'»c«, M^«^wr 
*n€). B!ri3;^^>'^>'^•*'^;^:^•+i^»©Wc{^. N-y? 

[ 0 0 7 7 } T ';->'l':i-+->:'7>'l'*:"-=-'l'S{Ctt> 

[0 0 7 8] T •;-Jl':t+'>*'^l"i^-''l'7 5 ySCC«. 

tirlBT y -;i/:i-=^^i^*ji/:i<-;i'T 5 ymt Lr«. 
J^^=■la*s7~2 0<7)T y-;^3^ + s^;^7J^;i<•^;^T 5 
*s5f S U I ^ Mi BSmS<D«?!Kc it. :ymR7M±mi!)^ 
^ttlio MIBT y -JUah=^->*Jl/;J<^jUT 5 ^S<D0IJ 50 



2003-238863 
18 

[ 0 0 7 9 } t;l-=<^;1'. t y-JbRO'^^s^^r^-soc 

«(flBTJl'=<'>»l'. r y->'l'RCJf?®3RiS^:tS<bL 

T»> *^^2 0©^><D*^WSbli. HiiiB 

ry-^uZ^O'^^ii^'^i-^cDWcfJ^ y?^;!/?^ 
7*XJU5^:^-«. 2-b'y;;>JU5^:tS3!>5^*tlS. 

JL«i bT«. ^M-T^J&J 2 ~ 2 0 ©«#iS:a-+t^* 

jU7j<-jua*sjif*bi,», tir5BS^K<DMtc», 

IH7KttS*5$ $ n -S . ftj IB^tJgS 3}- + ;U ;J<-;USCD 
[0 08 1 ] 1g»3S:^;v*-;i'T s ^Stctt. g^S^ 

5 ymL hxu. m.mm=i-mi^ 1-12 <D^mm:^)^^^- 

[0082] 1g^]^;=^;i'*-;i'Stc«. s!JSS?:W-rs 

W 1 ~2 0CD^^X;b*^;b«355^$ Ut*. BUfBg 

3 - fyv^^xjp^h-^uai^^^tn-s 

[0 0 8 3 ] ^ ^;u»tcw. mwrn^mir 

^;^^=-i^t*>' 1-2 0 cD^^ji;^;v7 -f ^)vmi)mi u 

[0 08 4] ;$:|gBJtcfcliT> -m.^ (M - I ) 

»$U<«TiE-fl2^ (M-ll) TRSn 

[0085] 
«t4] 

-j»iC (M - D ) 




19 

[0,0 8-6 1 <M-II) tp. Z^itJ^^v hoa 

^mmm. opmt^o. 20 w±<d«^^®? iss^^-r . 

' Z a « a P 0 . 3 0 &.±(Dm^m IttST-* <D 
JfSL<> 0. 4 5J^±©«^®?|'t4S*5MtC/(fSt 
<. 0. 6 0J^i±®m^=-!R!H4a*^^^{c|(?^ 
1. 0*@^^tl,>Ci*5M$L/l>, ^tf$H,^:R#6<Jifeg 

mi^6~2 0(DT';-;^x;^J^:^;^». ^^^i~2 0 

(D;^7 -T ;l/^Se>'peS^ 1 ~ 2 0 CD>'^ D y >•{ tT Jl' 

[0 08 7] R\ R\ R\ R'it—m^ (M- 1 ) i 

», Ti-Jl/S. TJU=i=^^i^;?7>'W^' 

ig, biViylym. ti^JZi^ym. f^i^>ig. f 'J ii't;^ 

[008 8] -fls^ (M-ii) -cmmLtc^mitmicm. 
w-r^ii^, tegJ^s<bLr«. -m^ (M - I ) -cgi 

B^U/cMJfttt. G. R\ R'-r^j7i^bfca^-f:i->14Sil 
[0 08 9 ] hSllSSt!{or.-(ilj!»iO. 6 0Ji{± 

;!/ - C^iJ X. tdf > Hz > ;l/ ;ix j::- ) ^rM i U r 
^IfSCtJ&JT'^S. hcr.filTiSO. 45fc(±® 50 
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±(D o , ■fa*^ 0 . 15 u±.<Dm=fm i t4»-cgjfe 3 ntc 
r^)-}vm{^Mt. 2, 4 -i^^ h P7 i-ji/. 

-2--^>X'C 5 yyu^U) ?:^lf-2.C i*5-ct-2,„ a 

p 0 . 2 0 w±(Dm^^ia§ mm<DM.wm i u r 

±tB{Cjnil. />P-5^>J!^T*i^Ci*5{|5W6n^. 

[0 09 0 ] mt^—wc^ (M- I ) fx^rv^m 

[0 09 1 ] GtU-CjfiJU<tt. 7}cmi^^^. ^NDy> 
TJt'+Jl'S. t Kp + v'^US, rsvS, T^^Jl' 

[0 09 2 ] A(D^^. iif*L<«f7V-Jl/iS. -rs 

[0 0 9 3 ] B^fcJ:2>'B':<)5^^-en-CR' = , -C 
R' = *«9. R\ R'(iS-^»SL<«7jc^i^^^, TJl/ 

+•>;t^;^^H^:^;^Sr & 0 . $ «D^c$f $ b < ii7)<mM^> 
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•V [009 4] JtSbt,^'>T>lfeif4<!:UT«. TIE— ijaSt 
^ (C - I ) Ta3tl-5^^W^^*«T#^o 
' [0095) 

-m^ (C - 1) 




10 



» 1^ 
(Xj)aj 



[0 09 6] -flS^ (C - I ) tc*j(,^r. X 

3feJ:o'x,«-eti-en54:5:tccrp>^5o. 4o\^A±<Dm^ 20 

•r. a, -a,, b,~b,w. -g-ii-enx, ~X. , fc«tO* 

lcO~4<D^*ab, b,~b.«-€-ti-eiT.3*S[M:0~ 
4 (DM^^«-r . /c/c U a a — a , <omm\t 2 JiUiT** 
"Q. 3fei±*WSL<, #Ka,= a,= a,= a,= 

tS^{e:«« X,, X,. Xs. X,. Y,« Y2, Y,, Y,± 30 

0'4 iglT AS^j&s^j; tx 

[0 0 9 7] WK-flS^ (C - I ) 'Cm^ini,y ^uly 
T->^I4®'*-C^5. -^3SC (C-II) T'S^n2.*i3» 

— tese (C-II) ■c«$n2)-7irai^T->^«:oi5 ' 

[0 09 8 ] HUta— fifii'i (C-II) tCfcliT. Xai~X 40 

,«»-€-n^n34Ai{c- so-z. -so,-z. -so, 

NR,R,, ;^^l'5i-xa. -CONR^R,. X{*-CO,Ra 

-tn'e'nx„~Xt.<Da«^»8fe?&^u. 54az;{cix«2 
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a^^bL/<«^sm©ig3R?gs?r*-r. R,. R:» 

b < »^aJ^©7JVer^;L'a. ajii*> b < «MS«^© 

[0 09 9 ] —esse (C-II) ai,~a,,«-?-n-e 
^a„+a,, + at3 + a,4^6-e*f9, -ecDttJ^CfeJittC 

So 

[0100] x„. x„, x.3*sJ:c>*x,,tt. ^ti-en 

X„. X,j*jJ;afX,,ji)S^T-SO, -ZT$>6*i#Z 

[0101] —m^ (C-II) ■v^-^tii>y ^Viiyy:^ 
[0102] Xa,~x,,iurtt, s^34lz:fc-so- 

Z, -SO.-Z, -SO.NRiR,. */c«-CONR- 
^K,i3mi^L<. ^^C-SO^-Z. *fc«-SOjNR 
,R,J&JS?* L/< . -SO,-Z dSftfeS'ibt^ 

[0103] z «-en-en543itc, u < \t^m.m 

u < umm^(DmMmmmf^ u < , -e©* r ^>afe 
t;u4^jV'S. aeiTu-^i'S. g«i^#iss*^«*>jf$ 

[0 104] R,. Rz»-?-n-en?432fc> tk^j^.^, a 

^<>u<««saJII©T;i/=^;i^. fmki>L<iiMmk<D 

jb*. s.mMmmmi)m'^iif'tn,\ /c/clr,. r.aj 

[0105] Y,,~Y,.«7X^J1^, 7NDy>jM^, T 
;m^;US. TU-^l/tt, i^r^S. TJl-s + v-S. 
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±r7&M T'SjSC t7!)5i(fS bl^ MW. ?k^l^>-^, #/S 

^mh. #{ccu. Ni. zn. Awn^b<. tj:*^-c>hn 

OC!|t^cCu*^S^»$ 10 

[0 10 6] (c - I ) fcL<« (c-ii) -ra? 

A) ;&S^*n-5, >t+-l':t>£!!:)4'T't>TJW* 

!^(CJ(?SLI,S 30 

[0 10 7] HuiB-«s^ (c-n) xm.ini>it^<D 

[0 1 08] 7|sf6BJ-r-Sf*b <^ffl$n-S 7 tS'Oi'T^ 

Pi^T-><D4-:><D-§-<>-fe'>i««:ii>^c< ifc— o-r 40 

1. eJiiii S J: 5 tc^AT S d i *sjf S U 
[0109] mifB-fiSi'i (C - 1 ) -C^$tx€>7^ni/ 

Xn (n= 1-4) IBLUYm (m= 1—4) (D^AGS 
^15]{bbT«L/Tl^^Ji-^A5^l^„ *I6B^T'«. cnP> 
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^cto^fiiB— (c - I ) SO' (c-ii) r^$n-S) 

[01101 (1) /3-(4gj^ : 2Ryf3l»3{a. 6 
7 fit. 10 SiXJ^yM 1 1 fi. 14 SD^Xtt 1 5 

[0111] (2) a-itm^: lROX«4{a. 5 
SiO*X«8{4. 9ROX«l 2fi[, 1 3SO'X»l 6^4 

[0112] ( 3 ) a. /3-[4il-^^JftM : 1 ~ 1 6fil 

n 

[01131 :imwm^^isi>x . mnt^mts.^ (# 

[Oil 4 1 2^^BJi«:flil!.i=)Ja.5 7d7D->T->8^'l* 

r7^ai>T^>-'fb^6t^fil- J (P. 1-62). 
C. C. Leznoff-A. B. P. Lever^ 

VCH^tf 'Phthalocyanines-P 
roperties and Application 
s' (P. 1-54) ^fCietJj. ?lffl*>b<ttcn6iC 

[0 1 15 1 *^HJcr)— JK^ (C- I) -C*3tlS7:Jr 
ne^T-Xb^^Jjw, Hl^^iawoo 0/1 7 2 7 5. 
I5J00/08 1 03, |5]00/08 1 0 K 15198/4 
1 8 5 3. 1 0 -3 647 1 ^tJ:^l^W^M■^nX 

D2x-T^>^©i"©{4g-C4>|ac f3tf-S±i£:;^;U;J-o-fb 
ft;^^^:T?;^>'L'*S*^AL/cis^tcti, Sfe0S!^{C2^A? 

m<!:LT3|s:^B^©ib-^=S:-^^-r'5B#tC«. 18^S 

[0 1 161 mmvtcjz'iic. m^\t7.)i'yy^^)\^m 

<i^3&sii>!tci\ Bn-'&®'fbm{4*sj:D*-r*)^7^»Di^T 

:ty>iftttt?rrfi]±$-B--2>/ca?)(c», ^ibmfiASct ^^X 
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[0,1 1-7 1 ^tiicMOt. :^m^<0-^^ (C-II) 

" ^n^y^o^ b <j)mmw (^b-^igsp) so'/xtti^ 
5 ^ -c V -{ > K 'J >mmi^ iit-^Q) ^-m.^ (c 
-III) x'm^H?>^mmmwt}m^-^xnhtii,, 




[0119] ±fe&^4J. X P tt±fB-«S5<: (C-II) 

tcfcC:f^Xa. X,. x«x,cci=g^-r-&,g/c. Y 

q. Yq" W-?-*a-en±fB— (C-II) tC*5l:f€>Y 
11* Yi2» Yi 3 , , Yt5» Yi6, Yi7x XliYia^C 

[0 1 2 0 ] — ^S; (C-III) :M-(Y)d 20 
-IfiSC (C-III) 4>. M«B«iB— )iS:^ (C-II) (DM 

ilai— Y«^M3y>iM^^. r-fe 

[0 12 1] BP-fe, ±IB(D-^^vS{Cti^x«M*(Dg}^a 
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(^b-^R) i— j^asi (C-III) -cm.^tii>^mim 

[0118] 

[^b6] 



<b-^^ R 




Yq' 



^^<^A0?c(,^i«^K:i3:, ±IB©^^;ffiW— iSS^ (C 

[0 1 2 2 ] *i< LTW?.n^0uia— ns^ (C-II) -c 
a^n-^^^s^D-^T-Wb^tt. a^. xp<D#g}^ 

f4atcfcl-t^St4f*-C*^TfB-JK^ (a) - 1~ 

[0123] 
[^b7] 




[0124] ±fB^^StCfclir. X p i i^T^ri^- 

OD*>®^ffifflTn«X„. Xw> X,a*iJ;J>'X,,555:^< 30 

t3-ifT«ffl-rn«, i5i ua^^^Dg^ST-* *3&igi5^flfjtc 

-M^ (c-ii) <D-^m<D^-vhm^icm:fj:^m^m^\ 

[0 12 5] ^i^mm-C^t. l^-mcog}^MtC4dt»rt>M 40 
ftS{4*J 1 . 0 V ( V s SCE) J: 0 hmx^iC tifi 

[0 12 6] mu—fm. (c- I ) sio* (c -II) -c^ 



;?ST i. C i 355pjf|-c$, 0 . !^il2 001-22 62 7 5^. PI2001- 
96610^, |5]2001-47013^. [nl2001-193638^(Ciet!4CD7^ 

[0127] ^§%m-cmi^t-7-^>'^Mm, i^rymn 
[0 12 8] inric:^^9M'cmi>^ct(o-c^^m\(D 

[0129] 
[<t8] 
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O 



[0 13 0] 



40 [^t9] 



f 




SCCH^gSOaNa 

V-15 R = — Ph (1.16) 
^SOsNa Y_15 r = — oCaHs (1.16) 



NaOgS 

[0132) [-fti n 



[0133] 



CIS) 



33 
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NaO: 



o 




SOsNa 



N-N 

Y-t7 Ar = — i}—CH:, (1.14) 
S 



N-N 

Y-18 Ar = ^^J^H (1,20) 
s 



Y-19 Ar 



Y-20 Ar 



-or 



(1.05) 



(1.09) 



Y-21 Ar = 




N 



N 
H 

M-N 



N (1.00) 



Y-23 



Y-22 Ar = — i J^SCHa (1.00) 
N 
H 

* * [{bi 2 ] 



NaOaS 



SOgNa 



(K16) 



Y-24 




0 



If 

COH 



IpOH 
(1.28) & 



y-'25 



NH(CH2)aOH 



SOaNa 




SOsNa 



(1.00) 



SOaNa 



Y-26 



SOaNa 




HaQ CH3 
^^L,|M=MH^^)^NHCNH-H^^— N=! 



O^Na 



SOsNa 




(1.10) 



SOsNa 



[0134} 



[<bl 3] 



(19) 2 0 0 3 - 2 3 8 8 6 3 




[0135] 



[^bl 4] 



GO) 



37 

Y-32 
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Ph 



(C4HB): 




<pN(C4Hp)2 
O 



(1.21) 



Y-33 



{C4Hb)2NC 
O 




(1.19) 



■<pN{C4HB)a 




N— ^ 



Y-34 



R\ R''- — NHCHaCHCj!^ (1 . 37) 



y-35 JPOCgHia 

R\R*=-NH-<Q> (1.39) 



O 



[0136) 



30 [{tl5] 




[0137] 
[^tl 6 ] 



C23) #gfl2 0 0 3- 2 3 8 8 6 3 

43 44 




^h^^ No 


rs 


IT 








M-10 




qHg^SOgK 






1.38 


M-n 




— <Q-SOi,Na 






1.39 


M-12 




— (Q)-SOaK 


-to 


OH 


1.40 


M-13 




qCHa 




QChU 


1.39 


t 




*20^ [{bl 8 ] 






ft^tt No. 


R' 










M-14 








qCHa 


1.40 


M-15 




— O-CHa 
CHa 




— <P>-CH3 
CH, 


1.37 


M-16 




qHaSOgNa 




-p-^Ha 
CHa 


1.36 


M-17 










1^ 



[0140} 



[{tl 9 ] 



(24) 
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46 



1b^«l No. 






r3 






M-18 










1.35 


M-19 




qHsSOjU 




qHa ^SOgU 


1.37 


M-20 




C0H5/SO3K 
CgHfi 


-S03CH, 


CaHU^SOaK 


1.38 



[0141] 



* * [-(1:2 0 ] 





CHa 



H-21 




] (1.41) 




R*=H (1.38) 



M-23 



R<=H , R*= — 902NH{CHd3( 




(1.41) 



M-24 



R',r2= — S02NH(CH2)ai 




(1.43) 



[0 14 2] 



UtZ 1 ] 



C25D 
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fiHi7(n) 



(1.35) 



H-26 



[0143] 



I N=N-Q>-fJHQ>-C,H,7(n) 



* * Ut22] 



Of), 



No. 


M 




a 


(V) 


C-1 


Cu 


— SO2NH— SOgNa 

NHCO-<Q> 

(0.65) 




1. 24 


0-2 


Cu 


—SO2K 

<rj^S03Na 

(0.65) 




1. 19 


0-3 


Cu 


(0.65) 




1, 18 


C-4 


Cu 


— SOaNH-^-^^N . HCI 




1. 29 


C-6 


Cu 


^ (0.65) 




1. 23 




Cu 


COalMa 

— SOaNH--^(Q> 

COzNa (0.65) 




1. 21 


C-7 


Cu 


^ (0.85) 




1. 19 


C-8 


Cu 


— S02(CH2)3S02NH— <^2>— SO3K 

(0.77) 




1. 35 



[0144] 



[it2 3) 



C26) 



49 
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No. 


M 




a 


(V) 


C-9 


Cu 




1 


1. 36 


C-JO 


Cu 


-SOr^^SOaNa 


2 


1. 39 


C-11 


Cu 




1 


1. 29 


C-12 


Cu 




1 


1. 29 


0-13 


Cu 


^ ^ (0.68) 


1 


1. 29 


C-14 


Cu 


— S02-<Q) 

^^'^^ (0.68) 


1 


1. 27 



[0 14 5] 



* >K [ib2 4] 





M 






Y13 y14 


y15 yie 


yl? yia 


a 


F1I¥M 


C-15 


Cu 


— SOgNH— SO3K 

(0.65) 


H , CI 


H , a 


H ,CI 


H,a 


1 


1. 24 


C-IB 


Cu 


-sor--^so3K ^^^^^^ 


H , CI 


H , CI 


H , CI 


H , a 


1 


1. 38 



[0146] 



(27) 



51 
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Na 


M 




a 


CV) 


C-17 


Cu 


^^^=^ (0.66) 


1 


1. 23 






COaCBHig-n 






C-18 


Cu 




1 


1. 25 


C-19 


Cu 


CpHg CHa 
— SOzNH-C-CHa-O-CHa 
CH3 CH3 

C0.8S) 


1 


1. 22 


C-20 


Cu 


/C4H^n 

(0.65) 


1 


1, 21 




Cu 


H (0.65) 


1 


1. 25 


C-22 


Cu 


CH 

— S02(CH2)3SOaNH(CH2)aOCK:^^^ 


1 


1. 27 



[0147] 



Ut26] 



(28) 



[0 14 8] 



53 
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(X). 



No. 


M 


X 




a 


(Y) 














C-23 


Cu 


— so^-^^^ 


(o.ea) 


1 


1. 28 


C-24 


Cu 


— SOaCCHafeCOaCHCHzOChfe 


1 


1. 29 


C-25 


Cu 




(;0.77) 


1 


1 . 28 


C-26 


Cu 


— S02-{GH2)2NHCCI<^^^^ 


(0.77) 


1 


1. 26 




Cu 


— S02-(CH2)2C02CeHi3-n 


(0.77) 


1 


1. 31 


C-2fi 


Cu 


— SOg-CsHiT-n 


(0.77) 


2 


1. 36 



* * C-fb2 7] 



Cu-Pc— (SOaR')^ (S02Fr')„ 



No. 




(o-p) 


m : n 


CV) 


C-29 






1 : 3 


1.2B 


C-30 


-CaH,7(rO 

(0.77) 


— ^^>-OC4HB(n) 
(0.68) 


2 : 2 


1.29 


C-31 


-(CH2)^,CeH,3(n) 

(0.77) 


M 

^3 (0.68) 


1 : 3 


1.30 


C-32 


(0.68) 


— <Q^CH, 

^0.68) 


3 : 1 


1US2 


C-33 


(0.6S) 


-C^HjCn) 

<0.77) 


2 : 2 


1.30 


c-a4 






1 : 3 


1.30 



[0 14 9] 



[-ftZS] 



« 
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Cii-Pc-(S02R')„ ( SOaN'^! J 



No. 


r' 

(CTp) 




m : n 


(V) 


C-35 


-C«H,7<n) 

(0.77) 


(0.65) 


3 : 1 


1.29 


C-36 




-N((5eH,3(n% (0.65) 


1 : 3 


1.25 


C-37 


-CaH,7(h) 


(0.65) 


3 : 1 


i.2d 


C-38 


CeH,7(t) 

(0.68) 


-NHCCHaJiOCaHs 

(0.65) 


1 : 3 


1.26 


C-39 


C8Hi7(0 


-NHCHjCOjCaHntn) 

(O.B5> 


2 : 2 


1.28 



[0150] * * UtZQ] 

Cu-Pc-(80jR'U (SOjffln 



No. 


<crp) 




m : n 


(V) 


C-40 


HtCH,)4Sp3U 


— (O^dsSOaNHCHjCjSHCHa 
OH 


3 : 1 


ur 


0-*1 


-(CH,)3S0sU 


-^(CHzjaSOaNHOtCHCHa 
OH 


2 . 2 


t.31 


0-42 


-(CH,)aSOyLj 


-(CH2)3SOiNH(CH2)20(CHi),OH 


2 : 2 


1.30 


0-43 


-(OHjiaSOaK 




1 ; 3 


1.32 


0-44 






3.5 : 0J5 


1.30 


D-45 


-<CH5),NHC0(CH,),C0,Na (q-^^^ 




2 : 2 


1.30 


C-46 


-{CHi)jNHC0(CH2)3COjNa 




1 : 3 


1.30 


C-47 


COaNa 
(0.77) 


-(CH,),S03Ma 


1 : 0 


1.31 


0-48 


-<CH,),N(CHaC(5jN«), 


-CCHJaSOatia 


2 : 2 


1.32 



[0 15 1] 



Ut30] 



C30) 



57 
Cir-Pc 
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No. 




R (CTp) 


m : n 


(V) 


0-49 


-(CH2)jSOaK 


-NH<0Hi)jSO3K (065) 


3 : 1 


1.29 


O-50 


-(CH2)sS03K 


-NH(CH2)2S03K 


2 : 2 


t.2d 



[0152] :^WM(Oit^mm. C©«*»!|^^2001-9 
6610#. 1^ 2001-243 52#. |§J2001-47013^. fgl2001-570 10 

63^. 15] 2001-76689^, |H] 2 001-1936 38-^, I1I2001-1561 
4^, 15)2001-110457^, |pl2001-110335-^tC ^>SBiS§ ^ 

[0153] [M'Oi'] ^^mmiO'F^nmrj: wmmc 

^ffl u Tig-^ u xi^^m^-c Hi •J .^S(^J*s^i: < r 
*>^^(c^|jfr .2. c t # r^tJj^ijnc l- -citric 

[0 15 4] r^tftSiJ^cC LT'Jif*Cc^t5fDj#gi^cC 

^a^rjfet^ Cite J; 0 ^3*-r^ C C(DJ;^ 

^c^aicoi^rw. ^^la^s - 3493^. 1 0 

- 1 2 0 9 5 10-11012 l^^iM. 

Bll^<2rigW0 9 6/1 8695, IDOO/7 5246, 
I5]0 1/1 0 9 6 3*-5,inSi|#M¥l 0 - 9 5 9 4 1 40 
^c^m^U%m.-h^^ 0 . * fc^tPjfl 2001-89688 

[0155] ^B^S*Jffl^Jfe3n2)ii^<3!>»fiLT 
«, RavenTOOO, Raven5750, Rav 
en 5 2 5 0, Raven 50 0 0 ULTRAIL R 
aven3500. Raven2000. Ravenl 50 



500. Raven 1 250. Ravenl200. R 
a V en 1 19 0 ULTRAII. Ravenl 17 

0. Ravenl255. Ravenl080, Rav 
e n 1 0 6 0 (Jit±, :3P>eT> • ts-^^^^%m . 
Regal400R. Regral330R, Regal 
660R, Mogul L. Black Pearls 
L, Monarch 700, Monarch 800, 
Monarch 8 8 0 , M o n a r c h 9 0 0 , M o 
narch 1000. Monarch 1100, Mo 
narchl300. Monarch 1400 (i-:^ 
±, ^^Tf^-j \-\m) , Color Black FW 

1, xColor Black FW2, Color Bl 
ackFW2V. Color Black 18, Col 
or Black FW200. Color Black 
S150, Color Black S160, Colo 
rBlack S170, Pritex35. Prit 
exU, PritexVrintexl40U, Pri 
ntexl40V, Special Black 6, S 
pecial Black 5, Special Bla 
ck 4A, Special Black4 (tl±, 
•v-y-if^) , No. 25, No. 33, No. 4 0, No. 
47, No. 52, No. 900, No. 2300, MC 
F-88, MA60 0, MA7, MAS, MA 1 0 0 

[0156] ifmn<D ^^im\u\^-c7m^wL^Wim 

(0^'>t£l^m<OW^<Dmt U-C», C a b 0 j e t - 2 

0 0, C a b o j e t - 3 0 0 , lJX-55, IJX 
- 1 6 4 (JM±, 1- ^f<~-> ftt) , M i c r o j e t 
Black CW-1 (BONJET Black CW 

[0157] :^mn<D ^^m^\U Ur^«#(c^tft^t6^£ 
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[0158] :$:#sB^{c*it,^-c. mmt. m^ffa^^-f 

fi^-r-Ste^^Drig^ttS OOP pinJi<T-^*i.C:<!:*S 
irf*U<. 3 0 Op pmJi^TT'S.-5Ci*5j;?3jif$u 

CO 15 9] ^:^B^{C*J(,i-C. H-f >i7*C0l^©^W 10 

^-^>^jia(c>i+b, 0 . 1 - 1 5Ka%i-ra 

Ci3&iS?SU<. 3 6(t^!7$U< «0 .5~1 0«M% 
T"*i3. ^#{cjtf^U<«l .0-8. 0®a:%-C*S. 

©yx;u5fe^-ec[)eig^o*5ii;^-r<^cf3. o.i« 
[0 16 0] SE.:9-t$(t4ii*4^ffli.^sia^-c^. M-f > 

i^»7k^t4^*4<7>^Mt>c^tci51f ^S^S U(c < 20 

T - ^ >:^®ffif4^J*i if S b I, i„ 
[0161] >^^:i->Wffiffif4jPJiOT«. >!< 

y;L-t* h— jl'ji::^f-^l'Cr)'i< 'J :t^^'>J-5^ 
[0162] T-:j->^®rg14»Ji LT». T^U+^U-i 

[0163] Mtt^Mtg14«'J=&ffll^S C i fc-C^ , -e© 

;u^cD7 v^^WSffitt^l ;^ f >7 ij ^>tf-;U^-?3v A 
y 'J f K, y Ui-'5'>^(D^>' -C 7 > h 

[0 1 6 4 ] ^^^BJJCfcl^r. ||-Y>:J7«t>iC^$n&7K 

[0165] ■{>i''p<Dmn(D^'^i"p-c<r>^nm^m. so 
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i*:85:siilfe!*a^^t? 2 0 - 1 2 0 n mt?. i^o, 5 0 
0 n m\;l±<Dm:m^m^ ^>i7iMitfiic5xl0' 
{iJi(TT' ft ^ C i $ u I ^. <*S¥^J&-7-@*^ 2 0 n 
m<fc>3/h$l,^<b. 5«t^^iii|fife?^S*5|#^n-r. 12 On 

■r<> Rtm^^t4=l:f#6n^cC^„ t.tc. 5 0 0nmJii± 
(mS.-^&^^'^U ly^ 2 u 1 cficcs X 1 O'iiJ: 

-S t . l^^fC 7- 'J > h ^ Krt-CiS* 0 t^T 

lcJfSJL<«3x 1 O'ffiJiiT, U < « 2 X 1 

■<><^0D2 0*CtCfcl^*^B5g:^{i2 0~4 OmN/ 
m, ?aiK3&s i.5-^5.0mPas ttxi>J:^(,cmmr^ 

[0166] m-f :^ i^^^^irii>mmiit. 24'c{cfct,i 

X-^m&ii^ 1 ~ 1 0 r a d / s ©B$©ffi#^S^rMalIl^ 

-cm^i^tci:^mfWim±mi)K 5 x i o-'~i x i o 

m±i>mito. iff* L'< m-iyi^ommit. c<d 
mm-cm^ ntsitt^ c i tc j; m±-c<DmW} 

C©<t^^c^a<!:bTtt. m^i:£. V E^iffi^tt 
7:^-^-1' If- (V I LAST I C SCIENTIFI 

c. iNc.ttm), DCRmimmm'iAmmm^m. 

(PaarPhys i c attSSf) mtmi-fhtt^, 

[0 167] L^i^i7iy^v btmm-^^'^^'i 

[0 168] >f>t>i;>*i' v^Emm^iyt>i,i. mmm 

mm , m&m±^L ?Lft^sii ^mumm, m^nm 
m.mi m^m. mmm. phid^^j, BMm:h'^ 

<D&mmmm\t. tk-^i* > ^ (Dm^Mt A^t? mvi m. 
[0169] mvimmn±mt ^-^^'^^.v vtmcn"^ 

H ffi W > i7 T&sfg^^ r ^> C i J: S @ IS S D liS±T ^ §■ 
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©^1ffir;U3-;i'<DffiiiaTJi/+Ji'X-7^ji/$Hv 2 - fa 
'J K>, N-^5^Jl/-2-b"P'J K>, 1. a-v'^?' 

X ^ y - jbT 5 >^<D^ttgfb^!B», J^fg^i««:As^if 
ti. C4^<=)<D|£^SI55±^J«-r>^"f'{c 1 0~5 0W*% 

[0 17 1] Buiaas{©isij»> w'>>7i>x hffl-r > 

{C J; 15 m < ?*® $ -li -5. a e<3T'»iStC{^ ffl $ n ^> . 20 
f-;Vx-7^;i/, 1, 2 --s+1?■>>=5^-;^^^cr)TJ^3- 
. 6 « > 5"^ tc 5 - 3 0 ««%#W-m«jl^^^^C55tl 

[0172} ^iBSfei'fMBRiix^pJw. m^<Dm^ii.=^i^± 

ggflgS 8 - 1 8 56 7 mm^. I1161-190537 

7 82n^n. 1515-197075 
#4>$a, i§i9 - 3 4 0 5 7-^^j^fii^tcfeigsn/c'O V 

h 'JTV-'J\ymit^. i^raBS4 6-27 8 4-^4:t?E. 

- 1 9 4 4 8 3^'£:m. )¥:mm'fm3 2144 

4 8-3049 2^^fR. p]5 6 - 2 1 1 4 1 #<a$R. 
i^ig^l 0-88 1 0 6#iir$B^{ClBiS$4a?cS^®!IS 

fb^i^!!. !t#r^1^4 - 2 9 8 5 0 3 WMR. [SJ 8 - 5 3 4 

2 7 ISI8-239368 -^^Zj^S. Is! 1 0 - 1 8 40 

2 6 2 1 !f#S¥8 - 5 0 1 2 9 1 -^^l^^KIB 

+ -No. 2 4 23 9^(ZiEm^rifc^t^^^X^JV^ 
[0173] BufB?;2fel%±SiJ«, ilj#(D(^#14*rS)±3 
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1 7 6 4 3(DI|VII® I ^c(.^L jra, lUN 0. 15 16 
2. |5]No. 187 1 6<D6 5 0H£fffl. [slNo. 3 6 
54405 27H. I^No. 3 0 7 1 05©87 2H. 

isiNo. 15 1 6 2K:?iffl$tiyt#rp{ciBtSsn/db^ 

!^-?=!^F^BS6 2-2 1 52 IZ^-Sinoi 2 7M~1 3 
7 H{ciatg$nfcf^iaW{b^(D-<IS^Wb^!^«ai{c 
n^^b-^^iSffl-r ^ c i t ^. 

[0174] BtTfBKSSS^Ji UTtt^t KPi^^:?- b 'J -i? 

1 -^+'> K, p - 1 KP=^^t^^m#S?xg^jWi;^-r 
Jk 1. 2 — <>X-^'vg^TV''J>-3-3^>S.O*^CD 

^a^Aj^tf p,n-5, cne.w-oi'ct'tco. 0 2-1. 

[ 0 1 7 5 ] BuiBp Lx\miE^mm (mm, 

if-SSWT-. i^-O^/i^ct -> f-ffl-i'>i7*SpH6~l 0 
iKfflCC^ttl-r-5©*5^?S L.< , pH7~l OiJiSJ: 

[0176] HiriBaHSK^SSlS^Ji L/T«-^ t> 

OmN/m*sjf*L.l/>. 3 e>(C2 5 — 6 0 mN/mJtPW 
3 0mPa • sWT^WSb*.^ HfC 2 0 m P a • sJii 

^^i^x^^ u>T;i'=^^;W5£®x;^f ;bffi^©TX3f>s^ 
WtSrSi4^J-^> 5i< y -> X 5^ u > T^b^ Ji'i - 7^ ju. 

i^x ^ b :^ T-Jb > V 1' tS? >flgMM:c X T- 

-•k 5i<y 3f-=^^'>x5'k>y;ut*3J>fliflSMxx-rJL', 
>;:*-:^2^X5^U'>TJl'^^JL'TS >. "fe >J >Btltt^x 
:^-f'Jk 3|-=*^'>x5'L'>5f=t^i^7'PfU>':/P-:/ ^37f< 

•te?-U>^^';:t=^^i>X5^U->:t + i>' FW®rgti^i]T-S) 
■SSURF YNOLS (A i r P r o d u c t s &C h 
em i c a 1 stt) "bJf * L- < fflt^^tlS. N. 

t$BgDg5 9 - 1 5 7. 6 3 6-^©m(37)~(3S)H. 'J-^- 
• 7='-f;=^i'P-i>-i'-No. 3 0 8 1 1 9(1 9 8 
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[0 17 7} wmw^mt urw, -p vm^, i^v^- 
[0178] :^§m<opmii>imm^<Dm'^iC7mmmc 

^n^it^lSmtl^Xit. i^ga¥ll-286637^> #81200 
0-78491^> 112000-80259^. P)200O-6237O^®<i; ^ 

f*«:^tfeUft:'3. !|#gl2000-78454-^. PI2000-78491#. 10 

1^ 2000-2 0385&^, p]2000-203857-^©<t ^ dCMW^J^M^ 

P-CFS^U. ^K-Jl/SJk •9->F5Jl'. Th-7-/:S?-, 

ci-;U5ju> ri^7^-^?-5JU^) . iSWifi:^. WEE 

1f-. DeBEE2 0 0 0^) 6 C i*l-Ct 

^fe^cD^i'FWi^tC^j^ga^S - 1 4 8 4 3 6 
P5-295312-^> |^7-97541-^> ISI7 
-8 2 5 1 5^. 1117 - 1 1 8 5 84-^, ^^W- 1 1 - 

2 8 6 6 3 7-^, #8H2 0 00 -8 7 5 3 9-^cD&<25ffg 30 

[0 17 9] mtiph^mmt. 7j<*^^^<t mhjc 

Wi^it. x;S?y-;U, 7*D^N'^--»b, -f 

vy'tj-f^y—jV, •:/^y—)V, -{yydiy—)V, sec 
-:/^:^-;k t-y^J-^-jU. 

AK'J:7"n fu>i7 Vn-;^ yg^U^i'i; 

3 — ^i/^y ;'<5^;i/x — 7^;i/, iJxg^u>i7''; 3— 
:7'9'ji'X— 7^ju> 7"o fu>:5^';3— ju^y^g^jux- so 
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Dfu^i^'y^— ;i'^:y^g^;i'X— r-jb, h i;x5^L/> 
^•i; n-ju-tv ^5^Jl'X-7^;l', x^u^i^''^^— jWi^ 
T-fe-r— xg^b^iT'i; y ^;l/X-f^l'T 

h y X5=-U'>yy =i-;l-*yx5'jl/X-7^jU, x5^ 
U'>*^y3-ju^yr7iXjux-r-Ji/) < T5> ('piJ^ 
x^fy-;UT5>, i;5x^ry->rl/T5>. hyx^f 
Jl/T5>, N-^^;l'i>Xd'x'-Jl/T 5>. N-x 
^^bi^xir^— ;l/T 5 >. ■=e;l'«^y>. N-xf-jl/-*;l/ 
;^y >, x?u>i;>T 5 i^xg^u> h y T 5 h 
yxg^u>-f- b 5 d<y x5=-b>'i' 5 -rh^-j* 

si^Jl/ATSF. N, N-J^^^^JUj^^I-ATS F. 
N, N-t>p??-;UT-fe FT 5 F> 

F> XJb;h^>. 2-b*pyF>. N ^-Jb- 2 - f 
nyF>, N- f::^;!/- 2 - fci y F>. 2-^=1r-t>-V^ 

yF>, 1. 3-i?^^Jl'-2--CS 5*'V^yt^>'>. T 
-fe F j:- h y >'K THz F >) n^. 1^, SuiB^JcigifO 

[0180] ^^I^HJ^-f >i^t^* Helfffl-Or^ 1 0 

oMSpif". ^mmomu^^^jQ. iSaSBJ-^tiZ 0 

[0 18 1] i5^i»Ii]«{t«:afi«)tc, -^xa-. 

'>T>cD&-i'>i'*5U«L«SSif4aaBS©S^c-S)2a 

0. 8 VJ:D«-r*-2>Ci35^aSO< . 1. 0vJ:»3* 

i355$^CC>?4L< , 1. 1 5vJ:fp feS-C*.5Ci*i 
J:'9iif*L'<, 1. 2v<J:O^M"t?*-SCi5&sfc'-p<bt. 

[0182] 2^f^H|^c^d^,^T. isifetao-i' > * i ut 2 

(C>rtUT, fifeffi©-^ >d'TgS*SO. 0 5-0. 5(g-C* 
[0183] ^©{fe. -<'>i7#t4$iJiSP©:rcit.liC. ;Kyx 

ji<yT5>S, ;}<yexji,fuy F>. 

^y x5^ b^^'y :3— x?-;I/-te;l/P — y;., tDVt-'^ 
>'xg=-jb-te;Up-;?.«^©H2jUP-;?.^#^$. ^ili^SJiD'' 
-€-©il^f*. ■^©{te7K^t4d< y -7— ^;i< y v-x-T-jui/ 
J^i'nf^^;^ F y>. :^^t^T5>^. ■f'^ F y 
i'7'5>x-f-;i/S> J^^RD>'-€-®^^fli. T-b 
FT 5 F3|?&fflt,^^J:<!:*5T'*^. 
[0 1 8 4 ] 4= F^b^PJiUrtt, x9^U>i/TS> 
TVymm (E DTA) . 5 ^"ff^gf (IDA), x 
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f-ix^^i/TS^-i^ < o - 1 Kn+ix7aijl/i^^) 

(E DOHA) . - f VDHPSE (NTA) > i^t Fa 
• (DHEG) , V'yl^^-l. 2- 

~>i7 a-^ + it>i>T S >EilP^ <Cy DTA) . i^i5=- 
U>hyr5>-N. N. N' . N' . N' -£S^@^ . 

(DTPA). ^^'i;=j-;i'i-r;i't5TS>-N, N, 
N' . N' -Egi^® (GEDTA) ^T&S^lf i=>n4. 

[0185] lAlSiJl^lPJi Lr». ^5^ju-te;i/a-x. 

[0 1 8 6 ] Jls^BjcD-f >i7-fe.:, hU:*Jt'^.S>'T>, 

A/7KSS{fc:>- h 'J A. Q^3;^®:^ h 'J A/*&M. 0 
A^-7Klg* 'J -5 A/0 ^®7KSgz::^ h >; -i; A. ife^tT 

^7'.;, K>'^'-:; :7T-r'*>^, ACES> ADA. BES> 
Bicine. Bis-Tris. CHES. DISP 
O; EPFS. HEPES, HEPPSO, MES. M 30 
OPS, MOPSO. POPSO, TAPS, TAPS 
0, TES. Tricine L7m.iti- V 'J "^A. im 

■^7A, 7K^{t;^'J>t7A, T>^-T^fflc^/cpH^tK^J 
W#tCjf^UC>. cne>C[)pH^iiilriJcD^m«, 'Oi' 
F P V ya^J l~20pl, SfSL.<l*2~18pl-C 

[0 1 8 7 ] i^T>, -7-b*>:i?S.O'l'xP--l'>it'<D^ 40 
S5R;^)tt. 2 0'C(c4Dl,iT2 0'-7 OmN/m, » S L 
<tt2 5~6 0inN/ni'C*-2>Ct*iii*l>l». 2 0 m 

[0 188}->T>. ■T'-fe'^^. -fxp-SO'H-f 50 
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<m^m%. i^-rtKo^'^-i^^^mx. 2o*ct?3 0inP 

a • s Ji(T*W$ L<, J:f3$ftL<«l .5-20m 
Pa • s-T'&O, ft^>mW^j:^»*5j#en€>. l .Sm 
P a s J: fp «l»ittai^St4*5?#(c < < . 2 0 m P a • 
s J: iJUJl^ i Sit* '3 b-^^< J?* b < 
[0 18 9] [-r>i'i>x Ffali^:^] ^^^BJCD-O 

X F m%.1o{k\t., iuie-i' > i7 3: h iBI^ffl ■< > 

mm^-ym. mumm^B- 1 e 9 1 7 2#4S: 

$a, l5l8 -2 7 69 3#ii:$B, 112 - 2 7 6 6 7 0-^4> 
$R, 1117 - 2 7 6 7 8 9-^-£r$R, |lI9 -3 2 347 5# 
<2;$B, ^tMBS6 2-2 3 8 78 3-^i^$R, 1 0 - 

1 5 3 9 8 9#^ijfg. PI 1 0 - 2 1 7 4 7 3-^^$R, PI 
10-235995 ■^<2f$R. |5ll0-33794 7#4i 
$g, 15)10-217597 -^<2jfR, l5)l 0-33794 
7-^<2^^iCiBtS4§n-Cl^^'l'>i'>?x F#ffl*ft, 7 

[0190] mmi'him-^mL. %n'^^mim.^H^ 

lb. =f^T*-:>r43, *fcl5|ff#T*-:.T4><fc<, b?C*S-:> 

LT^UT*>mt^. *<*W(Ctt. !|tll!!l2 0 00 -3 6 
3090, 1512000-315231, |Hl2000-3 
54380, mi2000-343944, |b12000- 

2 6 8 9 5 2 ICieiSS n/c:^?r5f ^ L < ffll»-5 C i*s 

[0 1 9 1 ] Ji(TiC, ^f:f6B^cD^'>^7^^^,>T'f >^v^ 

^juAfcoiiTgSBj-r-s. ^imm.'BLrJu^-y -^ji-Aicfc 

LBKP. NBKP^®{b^-'-{JU7\ G 

P, PGW, RMP. TMP, CTMP, CMP, CG 

p^©^^^S''^v^7•, D I p^©*iffi/>-;u7"^*^^^co, 

5X5^-;- JUAi^- F©l>-rn-C*oTfcJ:< , 3? 
f#{j^(DJl*«] 0-2 5 0 urn. nWAl 0~2 5 0 g 

t'j^;UTJl'=i PX-^T >;^; - p — F B 
^Iftl^ycfg, -f > i'SSMROV^ y iJ' 3 - F ig€:i9:W-C 

>y-, V7 F;*7U>i''-^©;^b>^-^Stcj;0¥ 
ii<bMS*tT-?r^>J:i^ :*:#feBJ-C«3t}^i*<!:bT», 
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>ti3tc, afeiiif4 <M^«. mit^'S'y. mimi'S) x 
[0 19 2] ^mt±i,cmihri^^>i^^^m(>ci,t^ 
A. ij^vy. ^ji'p. E^±. -^fiy^sMe^ 10 

[0 19 3] >i'SSJlt^:^W^^^2)7J<ttv^V>:Sf'- 
T X 7 3 >^©;»^c:»t5{^4li^^^^^*s^^f 6 n 30 

[0194] ■^:^i^^^m<^icmiiur^mmm. ^sb 

W. #^HS4 8 -2 8 3 2 5-^. 1^54-74430 

155 4- 1 247 2 6-^. [i] 5 5 - 2 2 7 6 6-^. 
P55-142339#. PI60-2385 0-^, PI 6 
0-23851-^. |3160-23852#. |5j60-2 
3853-^, 13160-57836^, |5]60-6064 
3-^, (o]60-118834-^> 15)60-122940 
ma 0-122941-^, PI6 0-122942 
I5I6 0 - 2 3 5 1 3 4^, !\^m^ \ - 1 6 1 2 3 6 
^©#^$6. *a!t$it 2 484430-^, [5125485 
64 |5]3148061-^. |5]3309690#> 11] 50 
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4115124-^. |SI4124386-^. 15141938 

0 0-^. PI4273 8 53-^, |5)4 2 8 2 3 0 5 -^^ ID 

4 4 5 0 2 2 4 ^<D^^Mmmi<ciim*ih^. nmw- 1 - 

1 6 1 2 3 6-^&n(D2 1 2-2 1 5 MtClBtSt®^ U v 

[0195] MlBW^'fk^Jtt, iS^off^K^btc^Sftr* 

~i o'mM%x$>^cti}mivi^, 
[0196] mim^i^[^±wit Lxii. mmms. m 

[0197] miinmmiimt. mmm. mrnmim 

i>. I^MSti^fiJtCOCi-Ctt. ittpaesa 2- 1 7 346 
3#. IB162-18345 7-^©&5>$BiCfet83&3*>S. 
^BrStt^^f^^^O tcW^7;i.3rD{b^i^*ffli^r ^) J: 

Si) 7t>s$sn^„ mmyji'tu^t-^icrii^-cit. 

BS5 7-9053# (118 ~1 7ffia) . <)^m«S6 1 -2 
0 9 9 4-^. I5I62-13582 6-^CD§<&$B{C§atS*i 

it. mn^mi mm. rmm. mm. mm§mi 

1^3. ■^>^S^JS»lB-C^j2JS-Cfe<i:0. 
[0198] tBmift&0*fB^7 ^ 

A, -^{b9^^?>. ^^bffiis. mtm^. mm^^. ^ 
->L'->'i7A, SK-7i^;?^^":7A, -^fisipss^";*. =iD 

|§ibT;l/S-'i7A. TJl'S:^. 'J Fd<>. •fe':t^-Ch, 
^]^7K>'^a^'1f -i* F. i^S§-7y^>"5A, 7)<BS^bvi/^-> 
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